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FAILURE MOD BER ]
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FLINCTION END ITEM 1. DesignFeaturer to Minimize Fadure Mode,

Power source far the LILP.
The ULP does not function, a. The LBCX ceth wi lilhium (Li) a5 the anode and thiony| chiomde (50C);) wil
paroent Beome chionide (BeC0 a8 the catholyte Meacing an an iarl carbon cathod s 1o c

B} Cause:

FAILLIRE MODE AND CAUSE N
. Al Mode: Inlernal shart resuliting la venting/explosion.

w  Exressiva wibratinon orshodk.
» Defective sepurator membrane (manulactuding
defnct ]

Possible reasessment of the
missian,

CREWSVEHICLE

Possihle Injury ta or loss of
trewmember because of
toxic venitlng/explosion,

praduce anopen <ol veliage ol 1 3 valts. The normat o
the LIBCK cll is -40uF 1o 1609F.

Caie willn b welded rmelal lid.

praling termperature 1ange for

b. A liberglast separalar masenial balwesn the positi o+ and negative elacerodes it
detigned 1o provide lon congduction while msulabing agairs| intermal shprs.

The call conlut b des Cordained in an approadmanely T mm thick 108 4 ajidess el

<,

2. Tesl or Aadlyss ta Detect Feilune Mada.

Acceplance:
& weador cell loLcertiduation lacceptance] tests [Boeng-FEPL Spec #3IR0A TP (M001 ).
A cerlilied ol iy dafined it 3 11 of colis which has bean cometulively made within 2 '
conpecutive Cateror dayi Lning 2 5ingie batch ol sacirolyta mis Addithonsdly, viecHis arn -
made irom one katch of snode. cathode, and wparstos material Tocentify o lal, & gl
(3 percent mindmoml of alol issobjected 10 tdee foltond g 1ests performed Sp e vendor

E])

1

Copacity Ditchargg - ond sample |5 peicent) of celisis disc harged Lhigugl ¥
ohm load at FO0F patll reaching acutoil vollage of 2 wolis. PassTail crite,. .-

PREPARED BY:

REDLMBANCY REALAMING PAFHE
SCREENS

A awgfage capacily must be qrealer than B 5 ampece-hpiwry. Fuse Check - 3ampere

A — MiA Tuse muit blow within 15 seconds 6t § smper e, i -3
INTERFACE weeks alter the dischange tewt, the cells are overdischarged st low turrent I 16
B - WA hours at 1504F with bypacsdindes, Pajwfail Critgrign - no venting o ruplure af
C ~ WA None. el material.
MIS3ION PHASE TIME TO EFFECT TIME YO CORRECT (&) High Tgmperaiuie Fapoiura « a seconsd s gle |6 peroonllw placed inan even
200eF far 2 hours PaseTail Crotptjon - M wenting oF leakage.
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FUNCTION ENDITEM {3} Ghaprt Chouil Tolarsnce - athird sample (4 percentd is electrical Iy shried
through a load equal to of ks than S0 milliehee, PasuFal Crilerion na
Power source far the ULP. The UILP does not function wenting of leakage
14} AQ semphy of lour cells per lod is subjected Lo rangam wibrat on for 15
minuiesams prios mh-ung chizharged for caE:':it-,rinfmninn. The
random vibiration cesting (1 idenu cal 1o thal For HASR goceploncain “h
ek,
FAILLIRE MODE AND CALISE 51 :i!ll-ual and :ﬁ!“ orent uedlage [OCV) lests a0 parloemed an 100 percent al
iwered calls.
A} Mode:  Internal shert mluhing in venti ng!euplnsinn. MISSON (B} & sample ivcams wachial af the <glls & besred 1a b leliawing specloum by da
windes of are daliversd 1 NASA wha s0 bjad ther Lo acceptance vibralion

B Cause;

Possible resssessment od the
mission

Last Tor 15 minurtesin epch of three mutually perpendic udar ames, doconding
10 the ol lawing spectium, before being discharged [of tapanily

&  Excessive vibraliah or shodk, information.
®  Defuctive separalor membrrane [manufacturing FREQUIENCY {Ha} LEVEL
defect) 20 10 40 + dOrociave
a0 i 358 0 193Hz
[ CREW/AVEHICLE 15010 2000 .3 dBhocLave
: Possible Injury to or loss of Thee DOV is pLomitedned o wring testing and a load lest is perlanmad sfier
I:l!l_lll'rh‘.'lﬂur eaupe of wibralion Lesting & complets.
toxic venting enplosion. CERTIFICATIOH: .
"‘Eg%m REMAMING PATHS tlurirg;‘:llt i calion ISC-EP5--B1-014), the LIBON cell wiay Bval ol ad Dver a var ~ly
: of parbsretanice asd oH limits test congdilions in arder lomeet the three basi«
A~ NIA L requirements [or certi ficatian!
B - MNJA INTERFALCE . Capacly perlarmance
C - N Hane h.  YVenling lemperature under of1 Limils teiting
€. Vibrauonfihodk
MISSIOM PHASE TWE TO EFFECTY | NMAE TO CORRECT
Al immediale Nane
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The lithlum battery cell was sublacted to the following ibratian testi eordurted by
FUNCTION END ITEM ) EPEITTA. The batiery coll: &id not expasienca sy lallurei fov the duretion of 15
Power source dor the ULP. The LILP daes not funatlan, | frlutes seconds Inaach of 3 ases.
_ FREQUENCY LEVEL
- B0 HE + 24 Broxtive
80-30H 0.1 giHe i
FAHURE MODE AND CALISE : 350-2000 He 0.4 girn
Al Mode:  Internal short resulting in ventingfenplosion. | MISSHIN Shock: :ﬁ:ﬂ": ‘:,:,‘;"3,’:".’;? e Mlb.im'“m' Method 316.2. procedure |; 100 p“_'_“'k_
B} Causm ﬁ:n?hl&mann:mnmfdu
‘ ; sslon. - TURNARQUND:
& Excessive vlbration or shock. TURt
Aller 2 cell tonfiguration bas besi certifiad, wach cell is wssable for llight for 1 year
& Defective 1eparator membrane (manufaciu ting from dale af manulzcture. This noncechargeable cell may be reflown as leng 2y il was
defect} nat activated during [light. Orice weall has had any usa (no matter how limited) during -
a iilll ghit, itis remevad from i:wen*tnrr and submiteed l'ardisp-oﬂé unflirimd el e
subjpected (o x visual jre on, GV, and load best 4 nd reterrad to flight siatuy,
' CREWPYEHICLE pravided the 1 year chelf life has not exgired.
Possible Injury to or foss of _ '
arewmember tause of .- Incpecilan, o
taxie ventlngiaxplosion, . MAMUFACTURING; ,
“D”:Emm REMAINING PATHS ' Gurlng vilndn.r':e!l' mnﬂi&:uﬂnﬁﬂ:ipﬁ_ﬁ:t testing, 100 percent of tha cally are
SCREEAS manufaciured under on site Dihehse Comeact Administration Serdces | DCAS)
B B A INTERFACE 2. Elecirode plates and separator material are cheched for burrs and misaligrar.ent.
C - A None. . b, Ohamis reslttance acrom the dry cell tarminal ischecked.
M € Eacheeliisidentified by 8 serfal oum ber. .
MISSION PHASE TIME TO EFFECT TIME TO CORRELT d.  Frior tofilling the tefl with alectralyte, each cell is a1 yod in two directions La i
examing this apembled internal conliguratlon, p
All Irrnediate tone i'
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FROJECT: Lify Solence SUESTSTERM. (P
LRU HAMEQUANTITYE Litfrisonk Limb Phothydnggra ph EFFECTIVITY AN Ovhifers

LAU PART NUMBEA: [541§

FA|LURE MODE NUMBER
ey E CRIMCALITY 11 FAILURE EFFECT AETENTION RATIONALE '
FUNCTION EMNDITEM & After hiling all tha cells are pulin anaven al 160°F far 2 haurs {olewed by
{1} DICW et - vt b greater than 3,65 valls.
Power source Tor the ULP,
The ULP dass nat function. {2} Lead tesl -most be gresier 1than 315 vl
{3)  Siewand weight chack 1o verify no swlling &f vanting oo urred
TUAHARQUND.
FAILLRE MODE AND CAUSE ARCUR
. . Cellt nof uped during & mission (an be reused atler a visual Inpectian and verification
A) Mode: Internal shortresvlting In ventingsexplasion. | MISSION thas ah have not passed their 1 yeac shel] lite.
B} cCawse: Possibla reassessment of the HOTE:
] ] assion. Wisal and OCY inspections are dane on 100 pereent of the delivered celli Allihe tesld
® Excessive vibration or shock, conductad W part 2 snd Irdpections in part 1 serva Lo prevent e ocurreace af internal
. shorts in Nigh celis by product quality eontrod during manulacturing and by paramelrc
» :Di:ih::rt separator membrane [manufacturing aoraeningd g cell accrpilance Lesting
a
CREVWWVEHICLE 4. Failure History. .
[ — Nune reparied. Asol May 1990, 631 LBOK calli have been Hown i 1he Shutihe Crbiles
§ without & hazardouk Everd oceurring. ne internal shorl have been deteciedin more
Passible ljury 19 of i ;’f"' than 4,35 cells a1 JSC.
touic venting/explosion,
REDLNOARCT REMAINING PATHY 5. Oparations Use.
. SCREENS A a. Qperational flTecgf Eilure. Paiubile lais ol crewmember.
- HNIA b O tion. Mone identified.
A-N INTERFACE S - | .
B - MR Ittt ¢ Crew Trgining. The grewe will be trained Lo perfonn @ preuss wikual wid subyedlive
C - WA Mone tem peralure sheckoul ol the Baitery cells whan possinle.
| Misticn Gonslrai 1s, Hone identified.
MISSION PHASE TIME TO EFFECT | TIME TO CORRECT e In-Aigh oul. A preuse visbal and subjective temgerature chechaat of the
baltery cells will be par(ormed when poibie.
All immediate Hone
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